



























































































PHWDOV 7KH LQVWUXPHQW LQ TXHVWLRQ LV WKH )ODVK '6&  WKH ODWHVW PRGHO RI IDVW VFDQQLQJ





























VSHFLILFR GHO SLRPER SXUR OD VFHOWD GL XWLOL]]DUH XQ XQLFR PHWDOOR FRQVHQWH GL HIIHWWXDUH XQ
SDUDJRQHWUDLGXHPHQWUHODSXUH]]DJDUDQWLVFHXQDFRPSDUD]LRQHDIILGDELOHFRQLYDORULSUHVHQWL







































































WKDQNV WR DPLUURUJDOYDQRPHWHU WKHGLVWDQFHEHWZHHQ WKH LPDJHVRIIHUHG DQ LQGLFDWLRQRI WKH
KHDWLQJUDWH7HQPLQXWHVZHUHQHFHVVDU\IRUWKHWHPSHUDWXUHWRUHDFK&JLYLQJDQDYHUDJH































WKH VXEWUDFWLRQ RI WKH 5HIHUHQFH












7KH '6& WHFKQLTXH FDQ GHWHFW HQGRWKHUPLF DQG H[RWKHUPLF HIIHFWV GHWHUPLQH SHDN DUHDV





















x 7KH\ KDYH WR JXDUDQWHH DQ RSWLPXP WKHUPDO FRQGXFWLYLW\ WR PLQLPL]H WHPSHUDWXUH
JUDGLHQWVLQWKHVDPSOH



















WHPSHUDWXUHPHDVXUHG E\ WKH WKHUPRFRXSOH DQG WKH DFWXDO WHPSHUDWXUH RI WKH VDPSOHFUXFLEOH
V\VWHPDQGLWLVGXHWRWKHWKHUPDOLQHUWLDRIWKHODWWHU7KHRUHWLFDOO\DUHGXFWLRQLQWKHVL]HRIWKH
SDQ DQG LQ WKH VDPSOH PDVV DOORZV DQ LQFUHDVH RI WKH VFDQQLQJ UDWH ,Q IDFW UDWHV EHWZHHQ
&PLQDQG&PLQFDQEHDFKLHYHGE\DQDO\VLQJVDPSOHVZLWKDPDVVWKDWUDQJHVIURP





























ZLWKȕWKDWUHSUHVHQWVVFDQQLQJUDWH݀ ௖ܶ Τݐ݀ DFFRUGLQJWR




























































































































































6LQFH WKH)ODVK'6& LVSDUWRIEURDGHUSURMHFW IRFXVHGRQPHWDOOXUJLFFKDUDFWHUL]DWLRQ WKH





















FRPSDUHG WR$U DQGHPSW\VHQVRU FRPSDUHG WR WKH VHWXS WKDWZLOO EHXVHG LQ WKLVZRUN WKH
FRROLQJUDWHVDUHPLVOHDGLQJDQGWKHKHDWLQJUDWHVDUHQRWDIIHFWHGE\WKHWKHUPDOLQHUWLDRIWKH
VDPSOH:KDWUHPDLQVUHPDUNDEOHLVWKDWDWVFDQQLQJUDWHVSURSHUWRWKHLQVWUXPHQWKHDWLQJDQG






)LJ   $FKLHYHG VFDQ UDWHV IURP   WR  &V YHUVXV DFKLHYHG HPSW\ VDPSOH VLGH
WHPSHUDWXUH>@

,Q WKH FDVH RI WKH 8)6 VHQVRU =LQF KDV D
PHOWLQJWHPSHUDWXUHWKDWDOPRVWPDWFKHVWKH
PD[LPXP RSHUDWLYH WHPSHUDWXUH RI WKH
VHQVRU 2Q WKH RWKHU KDQG LW LV DOVR
FKDUDFWHUL]HGE\DKLJKYDSRXUSUHVVXUHWKDW
LQWKHOLJKWRIWKHKLJKVXUIDFHYROXPHUDWLRQ
DQG WKH SHUPDQHQFH DW KLJK WHPSHUDWXUH
FRXOGRIIVHWWKHVDPSOH¶VPDVV/HDGHYHQLI
LWVPHOWLQJWHPSHUDWXUH LV& ORZHUWKDQ
=LQF LW LV VXSSRVHG QRW WR EH DIIHFWHG E\
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3E      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7KLV FKDSWHU GHDOV ZLWK ERWK WKH H[SHULPHQWDO VHWXS DQG WKH VXEVHTXHQW GDWD FROOHFWLRQ DQG
PDQLSXODWLRQ7KHSURFHGXUHVRIVHQVRUFDOLEUDWLRQDQGVDPSOHSUHSDUDWLRQZLOOEHGHVFULEHGLQ












SUHYLRXVKRXUV'XULQJ WKH FRQGLWLRQLQJ$UJRQJDV IORZVDQG WKH VHQVRU LV KHDWHGXS WR LWV
PD[LPXPRSHUDWLQJWHPSHUDWXUHIRUWKUHHPDLQUHDVRQV
x LWVIXQFWLRQDOLW\LVFKHFNHG








'XULQJ WKH VHQVRU FRUUHFWLRQ RU PRUH SUHFLVHO\ WKH WKHUPRFRXSOH FRUUHFWLRQ SURFHGXUH WKH











































VWDELOL]HV DURXQG D IL[HG YDOXH DIWHU
WKH VSKHULFDO VKDSH LV UHDFKHG
*HQHUDOO\ WKH LVRWKHUPDO VHJPHQW LV
VXIILFLHQW IRU WKH VDPSOH WR VWDELOL]H
)LJ [ UHSUHVHQW DQ H[FHSWLRQ WKDW
RFFXUUHGEHFDXVHRIWKHODUJHPDVVWKH
VDPSOH 6 6SHFLILFDOO\ WKH
OHQJWKHQLQJ RI WLPH KHOSV LQ WKH















































UHSHWLWLRQ RI WKH SDUWLFXODU KHDWLQJ DQG FRROLQJ F\FOH 7R FKHFN WKH UHSHDWDELOLW\ RI WKH




















HIIHFWV LQ WKLV FDVH WKH HQWKDOS\ RI IXVLRQ LV H[SORLWHG 0XOWLSOH PHOWLQJV  RU PRUH DUH






















































ሺ݉ כ ௣ܥ כ ߚ ൅߶ଵሻ ൌ ߶ଵ
,QRWKHUWHUPVWKHKHDWIOX[GXHWRWKHWKHUPDOORVVHVLVLQGHSHQGHQWIURPȕDQGLWLVMXVWIXQFWLRQ
RIWKHWHPSHUDWXUHVLQFHWKHZHLJKWDQGWKHVL]HRIWKHGLIIHUHQWGLVVLSDWLRQPHFKDQLVPFKDQJH































,Q WKLV FKDSWHU DOO WKH UHVXOWV GHULYHG IURP WKH GDWD FROOHFWHG GXULQJ WKH H[SHULPHQWV ZLOO EH
SUHVHQWHG 7KH ILUVW VHFWLRQ LV GHGLFDWHG WR WKH FRPSDULVRQ EHWZHHQ 0XOWL67$5 8)6 DQG
0XOWL67$5 8)+ VHQVRUV SHUIRUPHG XVLQJ GLIIHUHQW VL]HV RI SXUH OHDG VDPSOHV 7KH VHFRQG












































































6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU





















6DPSOH 0HWDO 0DVV 6HQVRU


















 &XUYH ǻOLWHUDWXUH  OLQHDU
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6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU




















6DPSOH 0HWDO 0DVV 6HQVRU



















 &XUYH ǻOLWHUDWXUH  OLQHDU
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6DPSOH 0HWDO 0DVV 6HQVRU






















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU








7KHPRVW LQWHUHVWLQJ UHVXOWVDUHREWDLQHG IURP WKHFRUUHFWLYHPHWKRGVHYHQ WKRXJK WKHEHVW
PDWFKZLWKOLWHUDWXUHYDOXHVLVJLYHQE\WKHVORZFRUUHFWLRQPHWKRGWKHVORSHRI










6DPSOH 0HWDO 0DVV 6HQVRU
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 +& 6\PP   <HV
 +& 6ORZ   <HV
 +& 6\PP   <HV






6DPSOH 0HWDO 0DVV 6HQVRU





















6DPSOH 0HWDO 0DVV 6HQVRU
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6DPSOH 0HWDO 0DVV 6HQVRU
















  &XUYH ǻOLWHUDWXUH  OLQHDU
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RI WKH VORZ PHDVXUHPHQW ,Q FDVH RI D ORZTXDOLW\ PHDVXUHPHQW WKH UHVXOWV DUH DIIHFWHG
FRQVHTXHQWO\
7KH VORSH RI WKHPHDVXUHG FXUYHVZHOO ILWV WKH VORSH RI WKH OLWHUDWXUH LQPRVW FDVHV WKHPDVV
GHWHUPLQDWLRQFRXOGSOD\DUROHLQWKHSUHFLVLRQRIUHVXOWV,IWKHPDVVFRXOGEHPHDVXUHGPRUH
SUHFLVHO\LWFRXOGEHWKDWWKHJDSDPRQJPHDVXUHGDQGOLWHUDWXUHYDOXHVFRXOGUHGXFH













































6LQFHUH WKDQNV DOVR WR 3URI +HOPXW $QWUHNRZLWVFK DQG WR DOO WKH VWDII RI WKH /HKUVWKXO IU
1LFKWHLVHQPHWDOOXUJLH,DPJUDWHIXOIRU\RXUZDUPZHOFRPHDQG\RXUDYDLODELOLW\KHOSHGPHDQG
PHDQWDORWIRUPH



























FDORULPHWHU 7KH GHYLFH´7KHUPRFKLP$FWD YRO  QR ± SS ±  GRL
MWFD
>@ 0HWWOHU7ROHGR³)ODVK'6&8VHU0DQXDO´S
>@ ( ,HUYROLQR HW DO ³7HPSHUDWXUH FDOLEUDWLRQ DQG HOHFWULFDO FKDUDFWHUL]DWLRQ RI WKH
GLIIHUHQWLDO VFDQQLQJ FDORULPHWHU FKLS 8)6 IRU WKH 0HWWOHU7ROHGR )ODVK '6& ´
7KHUPRFKLP$FWDYROQR±SS±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>@ ',1 63(&  ³5HFRPPHQGDWLRQ IRU 7HPSHUDWXUH &DOLEUDWLRQ RI )DVW
6FDQQLQJ&DORULPHWHUV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IRU6DPSOH0DVVDQG6FDQ5DWH´
>@ : ) *DOH DQG 7 & 7RWHPHLHU 6PLWKHOOV 0HWDOV 5HIHUHQFH %RRN WK HG (OVHYLHU
%XWWHUZRUWK+HLQHPDQQ
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